Abstract. In this paper we generalize the notion of α-open and α-closed sets to ditopological texture spaces. We also introduce the concepts of α-bicontinuous difunctions and discuss their properties in detail.
Introduction
Textures were introduced by L. M. Brown as a point-set for the study of fuzzy sets, but they have since proved useful as a framework in which to discuss complement free mathematical concepts. In this section we recall some basic notions regarding textures and ditopologies, and an adequate introduction to the theory and the motivation for its study may be obtained from [1, 2, 3, 4, 5, 6, 7] .
If S is a set, a texturing S of S is a point-separating, complete, completely distributive lattice containing S and ∅, and for which arbitrary meets coincide with intersections, and finite joins with unions. The pair (S, S) is then called a texture space or shortly, texture.
For a texture (S, S), most properties are conveniently defined in terms of the psets P s = {A ∈ S | s ∈ A} and, as a dually, the q-sets, Q s = {A ∈ S | s / ∈ A}. For A ∈ S the core A of A is defined by A = {s ∈ S | A ⊆ Q s }.
The following are some basic examples of textures we will need later on.
If X is a set and P(X) the powerset of X, then (X, P(X)) is the discrete texture on X. For x ∈ X, P x = {x} and Q x = X \ {x}. A ditopology on a texture (S, S) is a pair (τ, κ) of subsets of S, where the set of open sets τ satisfies
and the set of closed sets κ satisfies
Hence a ditopology is essentially a "topology" for which there is no a priori relation between the open and closed sets. For A ∈ S we define the closure and the interior of A under (τ, κ) by the equalities
A texturing S need not be closed under the operation of taking the set complement. Now, suppose that (S, S) has a complementation σ, that is an involution
We denote by O(S, S, τ, κ), or when there can be no confusion by O(S), the set of open sets in S. Likewise, C(S, S, τ, κ), C(S) will denote the set of closed sets.
One of the most useful notions of (ditopological) texture spaces is that of difunction. A difunction is a special type of direlation [4] . 
Now we consider complemented textures (S
For complemented difunctions these two properties are equivalent.
Finally, we also recall from [8, 9, 11 ] the classes of ditopological texture spaces and difunctions. Definition 1.2. For a ditopological texture space (S, S, τ, κ):
We denote by P O(S, S, τ, κ) (βO(S, S, τ, κ)), more simply by P O(S) (βO(S)) , the set of pre-open sets (β-open sets) in S. Likewise, P C(S, S, τ, κ) (βC(S, S, τ, κ)), P C(S) (βC(S)) will denote the set of pre-closed (β-closed sets) sets.
α-open and α-closed sets
We begin by recalling [13] 
This leads to the following analogous concepts in a ditopological texture space.
Definition 2.1. Let (S, S, τ, κ) be ditopological texture space and A ∈ S.
We denote by O α (S, S, τ, κ), or when there can be no confusion by O α (S), the set of α-open sets in S. Likewise, C α (S, S, τ, κ), or C α (S) will denote the set of α-closed sets. Proposition 2.2. For a given ditopological texture space (S, S, τ, κ):
The result (3) is dual of (2). semi-open (semi-closed)
pre-open (pre-closed)
(2) It is well known that from every fuzzy topological space can be obtained a complemented ditopological texture space [2, 5] . Hence, we see from [10] that every fuzzy C-set [12] is a C-set in the sense of ditopological texture space.
Generally there is no relation between the α-open and α-closed sets, but for a complemented ditopological space we have the following result.
Proposition 2.4. For a complemented ditopological space (S, S, σ, τ, κ): A ∈ S is α − open if and only if σ(A) is α − closed.

Proof. For A ∈ S, since σ(intA) = cl(σ(A)) and σ(clA) = int(σ(A)) the proof is trivial.
Examples 2.5. 
For this space we obtain O α (S) = C α (S) = I. Definition 2.6. Let (S, S, τ, κ) be a ditopological texture space. For A ∈ S, we define:
(
Clearly, int α (A) is the greatest α-open set which is contained in A and cl α (A) is α-closed set which contains A and we have,
The following statements are obtained easily from the definitions: Proposition 2.7. The following are satisfied.
We now wish to generalize the notions of neighborhood and coneighborhood [6, Definition 2.1]. The following definiton would be seem to be appropriate. Definition 2.8. Let (τ, κ) be a ditopology on (S, S).
(1) If s ∈ S , a α-neighbourhood of s is a set N ∈ S for which there exists
We denote the set of α-nhds (α-conhds) of s by η Oα (s) (µ Cα (s)), respectively. These concepts are useful tool for semi bicontinuity.
α-bicontinuity
We recall that a function between fuzzy topological spaces is called fuzzy α-continuous [14] if the inverse image of each fuzzy open set is fuzzy α-open. This leads to the following concepts for a difunction between ditopological texture spaces.
Definition 3.1. Let (S j , S j , τ j , κ j ), j = 1, 2, be ditopological texture spaces and (f, F ) :
) It is called α-bicontinuous, if it is α-continuous and α-cocontinuous.
Now we give characterization of the α-bicontinuity by the concept α-interior and α-closure.
(1) The following are equivalent:
Proof. We prove (1), leaving the dual proof of (2) to the interested reader.
(a)=⇒(b) Take A ∈ S 1 . From [4, Theorem 2.24 (2 a)] and the definition of interior, f
Since inverse image and coimage under a difunction is equal, f
which is the required inclusion. 
Hence, we have f
The semi bicontinuity can be characterized by the concept α-neighborhood and α-coneighborhood. 
Proof. It can be easily proved as in [6, Theorem 2.6 ].
In addition to the above theorem; Theorem 3.4. Let (S j , S j , σ j , τ j , κ j ), j = 1, 2, complemented ditopology and (f, F ) : (S 1 , S 1 ) → (S 2 , S 2 ) be complemented difunction.
